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Description 

This invention relates to an improved interior memt>er for vehicles and also to a method for its 
manufacture. 

5 The interior member is required for absorbing a shock to a driver or a passenger, for maintaining a 
good surface feeling to the touch and appearance and furthermore for ornamental purposes. It is, for 
example, used for a knee pad 10 and an instrument panel 11 both shown in Rg. 6 as well as for door trim, 
quarter trim, a console lid, a center pillar or a pillar garnish. 

The interior members generally used are: (1) one composed of only rigid plastic with proper surface 

10 patterns; (2) one including layers of semi-rigid p>olyurethane foam (so-called spray skin foam), a surface film 
formed by transfenring from the coated die surface on the die and a metal insert layer; (3) one made of rigid 
plastic with fluffed surface; (4) one including a rigid plastic substrate covered with a plastic surface film; and 
(5) one Including layers of a metal insert, semi-rigid polyurethane foam and a plastic surface film. An 
example of the Interior member widely used is shown in Fig. 7, In which a cushion pad 14 is formed 

IS between a metal insert (a steel plate) 12 and a surface layer 16. This metal insert 12 is used for absorbing 
impact, as in a knee pad. and for maintaining its shape, as in a console lid. 

The above interior members, however, have the following problems. As for the members (1). (3) and 
(4). especially for the member (1). the surface feeling is wrong, lacking softness. Moreover, the manufactur- 
ing processes, especially that for surface preparation, of the members (3) and (4) are rather complicated. As 

20 for the members (2) and (5), the metal insert increases the weight and cost of the interior member, and it 
takes much time to form polyurethane foam. 

Since an instrument panel often has leather like grained patterns, other interior members of the vehicle 
such as a pillar garnish are desired to have the same patterns. The prior art interior members for the pillar 
gamish however, can obtain only indistinct grained patterns. 

25 A fabric Is generally used as a surface material for seats of a vehicle because of its good surface 
appearance and feeling, in order to totally coordinate the interior parts of the vehicle, a pillar garnish uses 
an interior member, made of a surface layer, and a rigid plastic substrate, where the surface layer is 
composed of the fabric surface and flexible polyurethane foam. This member, however, has problems: it 
takes time to integrate the surface layer to the substrate; and. because the surface layer prevents vacuum 

30 forming, the member can be applied only on interior parts with a simpler shape. Therefore, total decorative 
coordination of various interior parts is difftoult. 

The invention as claimed is intended to remedy these drawbacks. According to the invent ion. an inter I 
or member for vehicles includes a substrate containing a reinforcing fiber mat permeated with a 
polyisocyanurate. and a surface layer integrally formed on the substrate. Here, the polyisocyanurate is 

35 produced by polyol and polyisocyanate reacting in the presence of a trimerization catalyst. This material is 
characterized in that the density of the polyisocyanurate in the substrate Is 1.22 to 1.9 times as much as the 
density of the same polyisocyanurate In its free foam i ng state. The surface I ayer may include non- foa 
med plastic as an outer layer and foamed plastic as an Inner layer, which are fonr^ed by melting a plastic 
powder in a healed mokJ. Alternatively the surface layer may include layers of a fabric, a resilient foam and 

40 a thermoplastic resin sheet 

The manufacturing method of the interior member of the invention includs the steps of: 

(a) laying a desired surface layer in a cavity of a mold; 

(b) placing a reinforcing fiber mat onto the surface layen 

(c) pressing the surface layer and the reinforcing filler mat in the mold; 

45 (d) injecting raw material for obtaining a polyisocyanurate into the cavity of the mold, the raw material 
including a trimerization catalyst, a polyol and a polyisocyanate, the amount of the injected raw material 
being so detenmined that the density of the obtained polyisocyanurate Is 1.22 to 1.9 times as much as the 
density of the same polyisocyanurate in its free foaming state; and 

(e) demolding an integrally-molded interior member from the mold after the completion of the reaction 
50 of the raw (polyisocyanurate) material. 

Since the substrate of the interior member of the invention consists of a reinforcing fiber mat permeated 
with polyisocyanurate. the interior member can be decreased in weight more than a conventional interior 
member whoso substrate contains a heavy metal insert For example, a knee pad of this invention Is a half 
weight compared with conventional one. Furthermore, it is possible to decrease the thickness of the 
55 substrate because of its sufficient strength. 

The density of the polyisocyanurate in the substrate is 1.22 to 1.9 times as much as that in its free 
foaming state. Thus, the substrate possesses both appropriate rigidity and suffident strength. Namely, it 
normally maintains the shape of the interior member, but deforms in response to an impact and collapses in 
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response to an especially great impact so as to absorb or decrease the impact for protecting a driver or a 

passenger. 

Since having low viscosity in the Initial state of the reaction, the polyisocyanurate material injected into 
the mold can easily and homogeneously permeate the reinforcing fiber mat Therefore, the substrate of tNs 

5 interior member contains uniform properties. While curing the polyisocyanurate material to form a substrate, 
a surface layer and the substrate are integrally-molded by the adhesive effect of the polyisocyanurate Itself 
and, as occasion demands, by an adhesive applied on the surface layer. Thus, the process of manufactur- 
ing the interior member is neither complicated nor costly. 

The good surface appearance and feeling is obtained by covering the substrate with an appropriate 

10 surface layer. When the surface layer con^sts of non-foamed plastic as an outer layer and the inner layer 
of foamed plastic, the good surface feeling is obtained by its outer layer and the softness is obtained by its 
inner layer. Since these layers are fonmed by melting plastic powder in a heated mold, it can easily have 
clear and fine grained patterns on its surface by applying the patterns in the mold. When the surface layer 
consists of layers of a fabric, a resilient foam and a thermoplastic resin sheet the good surface appearance 

IS and feeling is obtained by the fabric and the resilient foam. The thermoplastic resin sheet makes it possible 
to vacuum-form the surface layer. Thus, an interior member of a vehicle having a complicated shape can be 
also formed without difficulty. Since the thermoplastic resin sheet is used as the Innermost layer, it prevents 
the polyisocyanurate material from permeating the resilient foam of the surface layer, thus preventing the 
good surface feeling from deteriorating. In either compositions of the surface layer, it is possible to totally 

20 coordinate the interior parts of a vehicle. 

Accordingly, the Interior member of the Invention has good surface appearance and feeling to the touch, 
is lightweight and whose manufacturing method and construction is less complicated and manufacture is 
less costly. It is thin and can have clear and fine surface patterns, such as leather like grain, realizing the 
decorative Interior parts of a vehicle that are totally coordinated. 

25 

Brief Description of Drawings 

The invention may be best understood by referring to the following detailed description of preferred 
30 embodiments and the accompanying drawings, wherein like numerals denote like elements and in which: 
Fig. 1 is a sectional view of an interior member in a first emt)odtment of the invention; 
Rg. 2 is a sectional view illustrating a process for manufacturing the interior member in the first 
embodiment 

Rg. 3 is a sectional view Illustrating another process for manufacturing the interior member in the first 
35 embodiment 

Rg. 4- is a sectional view of an Interior member in a second embodiment of the invention; 
Rg. 5 is a sectional view of an interior member in a third embodiment of the Invention; 
Rg. 6 is a side view of the inside of an automobile; and 
Rg. 7 is a perspective view of a prior art knee pad, with the section. 



Best Mode for Carrying Out the Invention 

Hereafter prefened embodiments of the invention will be described in detail according to the attached 
45 drawings. 

Rg. 1 Is a sectional view of an interior member 20 in a first embodiment which consists of a substrate 
22 and a surface layer 24. The substrate 22 is formed by permeating a poly-isocyanurate through a 
reinforcing fiber mat 23. The poly-isocyanurate is obtained by the reaction of a polyol and a polyisocyanate 
in the presence of a trimerizatlon catalyst The amount of the polyisocyanurate is so determined that the 
50 density of the polyisocyanurate in the substrate is 1.22 to 1.9 times as much as that In Its free foaming 
state. 

The trimerizatlon catalyst used may be any of a cartsoxylate, a tertiary amine, a base or alkaline 
inorganic salt . a phosphtne and a guatemary ammonium salt The carboxylate is. for example, an alkali 
metal salt, a lead salt or an iron salt of carix)xylic acid. The tertiary amine is, for example, a trialkylamtne or 
55 a dialkylaminoalkylphenol. The inorganic base or salt is. for exampile. potassium hydroxide or sodium 
carbonate. The phosphlne is. for example, a triethyl phosphine. Especially, the alkali metal salt of a 
cartsoxylic acid containing 1 to 18 carbon atoms or the quaternary ammonium salt is preferable. Dibutyltln 
dilaurate can be used as a subsidiary catalyst. 
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The polyol used may be any of ethylene glycol, diethylene glycol, neopentyl glycol. 1,6-hexanediol. 1,4- 
butanediol. 1 ,4-cycIohexanedimelhanol. glycerol. Irimethyloipropane and pentaerythritol. A polyester polyol 
or a polyether polyol prepared from the above polyols can also be used as the polyoL 

The potyisocyanate used may be one or more selected from an aliphatic polyisocyanate. an alicyclic 
5 polyisocyanate and an aromatic polyisocyanate. The aliphatic polyisocyanate is. for example, hex- 
amethylenediisocyanate. The alicyclic polyisocyanate is, for example, isophoronediisocyanate. The aromatic 
polyisocyanate is, for example, tolylenediisocyanate (TDI). diphenylmethanediisocyanate (MDI). naph- 
Ihylenediisocyanate or xylylenediisocyanate. Especially the aromatic polyisocyanate such as TDI or MDI Is 
preferable. The aromatic polyisocyanate may be used as crude TDt. crude MDI (polymethylene-poly- 
10 phenylisocyanate) or modified MDI (carbodllmide modification or polyol modification). The anK>unt of the 
polyisocyanate used is 250 to 3,000-preferably 1,500 to 2,500-on an isocyanate index. 

The reinforcing fiber mat 23 preferably contains long glass-fibers, averaging 15 through 20 microns 
(ftm) in average diameter and over 50 mm in average length. This reinfordng fiber mat 23 may be used in 
one sheet or in plural layers according to a target thickness of the substrate 22. A subsidiary reinforcement 
T5 by such strong fibers as carbonfibers or Kevlar fibers (trade name of DuPont) can be used together with the 
ordinary glass fiber mat in parts requiring greater strength. 

The amount of the polyisocyanurate to be permeated through the reinforcing fiber mat 23 is so 
determined that the density of the polyisocyanurate in the substrate 22 is 1.22 to 1.9 times as much as the 
density of the same polyisocyanurate (n its free foaming state. Here, free foaming refers to foaming which 
20 does not occur in a closed mold and 1n which the polyisocyanurate is not permeated in the reinforcing fiber 
mat The density of the polyisocyanurate in the substrate 22 is calculated as 

(weight of the polyisocyanurate)/(clearance volume 
between fibers of the reinforcing fiber mat). 

In calculating the density, the weight of the polyisocyanurate Is equal to the total weight of raw material 
25 injected in the mold for obtaining the polyisocyanurate between the reinforcing fiber mat 23. The clearance 
volume between fibers of the reinforcing fiber mat 23 Is, for example, calculated as follows. 

Rrst. the weight x of a vessel containing water is measured. Then measured is the total weight y when 
a reinforcing fiber mat A of a certain size is suspended in the water. The volume v1 of the reinforcing fiber 
mat A is calculated from its outside dimensions. The total volume Vi of a reinforcing fiber mat 23 used for 
30 the interior member 20 of a vehicle is calculated from its outside dimensions, the engineering drawings or 
the dimension of the substrate 22. The volume z occupied by fibers in the reinforcing fiber mat A is 
acquired by an equation z = (y - x)/do. where do is the density of water and Is equal to unity. The clearance 
volume v2 between fibers of the reinforcing fiber mat A is found from an equation v2 = v1 - z. As a result, 
the total clearance volume V between fibers of the reinforcing fiber mat 23 used for the interior member 20 
35 of a vehicle is calculated by an equation V = v2»Vl/v1, 

Taking account of its moldability and decorative effects as an interior member 20 of the vehicle, the 
composition of the surface layer 24 is selected from: a plastic sheet such as polyvinyl chloride resin: a 
sheet of plastic foam: laminated layers of a fabric and a plastic film: and laminated layers of a fabric, a 
sheet of plastic foam (flexible polyurethane foam is an example) and a plastic film. 
40 Examples of the composition of the polyisocyanurate material are shown below. Here, "part* refers to 
weight and MW stands for a molecular weight 



45 



50 



55 



5 



10 



IS 



20 



BP 0 259 810 B1 

Example 1 

Polyol: polyether polyol prepared from glycerol 

functional groups 3 
MW 3,000 

100 parts 

Polyisocyanate: modified MDI 

free NCO contained 29% 

239 parts 

Trimerization Catalyst: potassium octylate 

0.3 part 

Isocyanate Index: 1,650 
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Example 2 

Polyol: polyether polyol prepared from ethylene glycol 

functional groups 2 
MW 3,000 

100 parts 

Polyisocyanate: modified MDI 

free NCO contained 29% 

187 parts 

Trimerization Catalyst: potassium octylate 

0.3 part 

Isocyanate Index: 2,000 
Example 3 

Polyol: polyether polyol prepared from glycerol 

functional groups 3 
MW 1,500 

100 parts 

Polyisocyanate: modified MDI 

free NCO contained 29% 

420 parts 

Trimerization Catalyst: potassium octylate 

0.1 part 

Subsidiary Catalyst: dibutyltin dilaurate 

0.1 part 

Isocyanate Index: 1,500 

Various properties of the substrate 22 using the potylsocyanurate material of Example 1 are shown in 
Table 1. 
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Table 1 



Density of Substrate 
(g/cra3) 


1.15 


1.18 


1.22 


1.30 


Content of Reinforcing 
Fiber Mat* (weight %) 


0 


12.7 


36.9 


57.7 


Density of Polyiso- 
cyanurate in Substrate 
=A (g/cm3) 


1.15 


1.08 


0.91 


0.73 


Density of Polyiso- 
cvanurate in Free 
FoamingsB (g/cin3) 




U.O 


0 A 

w« D 




A/B 


1*71 


1 fil 


1 c: 1 




Elasticity (104kg/cm2) 


1.8 


4.0 


5.6 


7.5 


Bending Strength 
(kg/cm2) 


650 


1,200 


1,800 


2,400 


Tensile Strength 
(kg/cm2) 


430 


600 


1,000 


1,500 


Elongation (%) 


5 


3 


2 


1 


Izod Impact Strength 
with Notch (kg.crn/cm) 


8 


20 


38 


45 



25 



30 



3$ 



40 



45 



50 



55 



* The f iber mat is a continuous strand mat of 
long glass fibers. 

Processes for manufacturing the above Interior member 20 for a vehicle in the first embodiment are 
explained according to Rgs. 2 and 3. 

Rg. 2 is a sectional view showing one process for manufacturing the Interior memt)er 20. A mold Is 
composed of a lower mold half 33 and a upper mold half 31 having an inlet 35. The lower mold half 33 and 
the upper mold half 31 have cavity faces so as to form a cavity in which an interior member 20 Is shaped 
when closing the lower mold half 33 with the upper mold half 31. 

Rrst. the surface layer 24 Is laid in the cavity of the lower mold half 33. This lower mold half 33 may be 
preheated to 60 through 80*0. Second, the reinforcing fiber mat 23 Is placed onto the surface layer 24. 
Alternatively, the fiber mat 23 can be attached under the upper mold half 31 by adhesive tape. The 
reinforcing fiber mat 23 may be previously made In a desired shape before it Is set on the lower mold half 
33. or a plain fiber mat 23 may be placed on the lower mold half 33 to be given the shape by the lower 
mold half 33 and the upper mold half 31. Necessary hooks or fasteners for attaching the Interior member 20 
to the vehicle body are set in this stage at appropriate positions. Third, the lower mold half 33 is sealed with 
the upper mold half 31 so as to compress the surface layer 24 and the reinforcing fiber mat 23. Fourth, raw 
material for obtaining polyisocyanurate is injected from the inlet 35 into the cavity of the closed mold. Here, 
the material includes a polyol. a potyisocyanate and a trimerization tatalyst A specific type of injection 
nozzle 37 can be utilized in which the polyol and the polyisocyanate may be separately led and shot into 
each other under high pressure at the inlet 35 so as to be injected simultaneously. At that time, if the 
pressure within the cavity is reduced to 0.33 to 0.46 kg/cm^. (32.4 to 45.1 kPa the flow of the 
polyisocyanurate material is not prevented by the pressure in the cavity. Thus, the material can be 
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uniformly and homogeneously permeated through the reinforcing fiber mat 23 so as to obtain an Interior 
member 20 with a complicated shape or a thin interior member 20. 

The amount of the polyisocyanurate material injected Is so determined that the density of the 
polyisocyanurate obtained by the reaction in the cavity is ^22 to 1.9 times as much as the density of the 
5 same polyisocyanurate In its free foaming state. For example, if the density of the polyisocyanurate In its 
free foaming state is 0.6 g/cm^, the amount is determined to obtain 0.6 to 1.14 g/cm^ of the density of the 
polyisocyanurate in the cavity. To be concrete, the amount of the polyisocyanurate material injected is 
calculated simply by 

(density of the polyisocyanurate material). 

10 

(the total clearance volume between fibers of the reinforcing fiber mat). 
The polyisocyanurate material injected Into the cavity is then homogeneously permeated through the 
reinforcing fiber mat 23 and cured by catalysis of the trimerization catalyst of the material so as to form a 
substrate 22 while the surface layer 24 adheres to the substrate 22. Lastly, the integrally-molded interior 

75 member 20 is demolded. 

The weight of the upper mold half 31 Itself Is enough for a locking pressure on sealing the lower mold 
half 33. Even if clamping of the upper mold half 31 is necessary, an ordinary injection pressure (usually 
under Zkgfcm^ (ss196 kPa)) Is sufficient for the clamping pressure. To strongly adhere the surface layer 24 
onto the substrate 22, an adhesive may be applied on the surface layer 24 before the polyisocyanurate 

20 injection. The adhesive may be any of an urethane adhesive, an epoxy adhesive and an acrylic adhesive. In 
the first embodiment required time period from the injection time of the polyisocyanurate material to the 
demotding time of the obtained interior member 20 is 30 to 60 seconds. 

Rg. 3 Is a sectional view showing another process for manufacturing the above interior member 20 of 
the first embodiment. A moW consists of a lower mold half 33a having holes 33b for making a vacuum, and 

25 an upper moW half 31a. Since the process according to Rg. 3 is almost the same as that according to Rg. 
2. here only a brief explanation is given. Rrst. a surface layer 24a is vacuum-formed in the lower mold half 
33a. Second, a reinforcing fiber mat 23a is placed on the surface layer 24a. Third, raw material for obtaining 
a polyisocyanurate is Injected by an injection nozzle 37a. Fourth, the lower mold half 33a is covered with 
the upper motel half 31a so as to complete the reaction of the material Lastly, an integraily-moteled interior 

30 member 20 is demolded. The injection of polyisocyanurate material may folbw the closing of the lower 
mold half 33a by the upper mold half 31a depending on the reaction speed and the process facilities. 
A second embodiment is now described according to Rg. 4, 

Rg. 4 is a sectional view of a pillar garnish as an interior member 40 according to the invention. It 
consists of a surface layer 42 and a substrate 48. where the surface layer 42 includes non-foamed plastic 

35 as an outer layer 44 and foamed plastic as an inner layer 46. These two layers 44 and 46 are made of the 
same or different resin (for example, flexible polyvinyl chloride resin or its copolymer) and are formed by 
melting plastic powder In a heated mold. Generally, the thickness of the non-foamed plastte layer 44 Is 0.3 
to 0.5 mm and that of the foamed plastic layer 46 Is 2.0 to 3.0 mm. The degree of foaming of the foamed 
plastic layer 46 is determined according to its properties and the shape or variety of the interior member 

40 40. A process of manufacturing the surface layer 42 Is ttfiefly described. 

A lower mold having desired patterns such as leather like grain is preheated. Plastic powder for forming 
the non-foamed plastic layer 44 Is placed in the lower mold and the lower mold is then further heated. The 
plastic powder is melted by the heating and then is solidified by decreasing the temperature so as to form 
the non*foamed plastic layer 44. Another plastic powder for forming the foamed plastic layer 46 is added on 

45 the solklifled layer 44 and the tower mold is again heated. The plastic powder forms the foamed plastic 
layer 46 in the same manner as above and thus the surface layer 42 Is obtained. The substrate 46 is then 
formed on the surface layer 42 as in the first embodiment to obtain the pillar garnish 40. 
A third emt)odiment is now described according to Rg. 5. 

Rg. 5 Is a sectional view of another pillar garnish 50 as a third embodiment of an interior member 50 of 
50 the invention. The Interior member 50 also consists of a surface layer 52 and a substrate 54. as in the 
second embodiment But the surface layer 52 includes layers of a fabric 56. a resilient foam 58 and a 
thermoplastic resin sheet 60. They are laminated with an adhesive or are press-forrined by heat melting of 
the resilient foam 58. The surface layer 52 is shaped in a desired fomn by heating so as to soften the 
thermoplastic resin sheet 60. thus attowing vacuum-forming in the mold. Good surface appearance and 
55 feeling is obtained by the fabric 56 and the resilient foam 58. Since the thermoplastic resin sheet 60 is used 
as the innermost layer, it prevents the polyisocyanurate material from permeating into the resilient foam 58 
of the surface layer 52. thus preventing the good surface feefing from deteriorating. Using the thermoplastic 
resin sheet 60 makes it possible to vacuum-form the surface layer. Namely, an interior part of a vehtele 
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having a complicated shape can be also fonned without difficulty. The resilient foam 58 may be flexible 
polyurethane foam, and the thermoplastic resin sheet 60 may be a polyurethane film which can easily, 
adhere to the polyisocyanurate. The substrate 54 is the same as that of the first embodiment 

5 

Claims 

1. An interior member for vehicles, comprising: 

10 a substrate containing a reinforcing fiber mat with a polyisocyanurate permeated therethrough, said 

polyisocyanurate being obtained by a reaction of a polyol and a polyisocyanate in the presence of a 
trimerizatton catalyst: and in the absence of an organic blowing agent and 

a surface layer integrally formed on said substrate, 
T5 wherein the density of the polyisocyanurate in said substrate is 1^ to 1.9 times as much as the 

density of the same polyisocyanurate in its free foaming state. 

2. An interior member for vehicles as claimed in claim 1 , wherein said reinforcing fiber mat comprises 
glass-fibers averaging 15 through 20 fim (microns) in average diameter and over 50 mm in average 

20 length. 

3. An interior member for vehicles as claimed in claim 1, wherein the amount of the polyisocyanate used 
for obtaining said polyisocyanurate is 250 to 3,000 on tlie isocyanate index. 

2S 4. An interior member for vehicles as claimed in claim 3. wherein the amount of the polyisocyanate used 
is 1,500 to 2,500 on the isocyanate index. 

5. An interior member for vehicles as claimed in claims 1. 2 or 3, wherein said surface layer comprises 
nonfoamed plastic as an outer layer and foamed plastic as an inner layer, which are formed by melting 

30 of plastic powder in a heated mold. 

6. An interior member for vehicles as claimed in claims i. 2 or 3. wherein said surface layer comprises 
layers of a fabric, a resilient foam and a thermoplastic resin sfteet 

35 7. A method for manufacturing an interior member for vehicles, comprising steps of: 

(a) laying a surface layer in a cavity of a mold: 

(b) placing a reinforcing fiber mat onto said surface layer; 

(c) compressing said surface layer and said reinforcing fiber mat in the mold; 

(d) injecting raw material for obtaining a polyisocyanurate into the cavity of the mold, said 
40 polyisocyanurate having a density, which Is 1.22 to 1.9 times as much as the density of the same 

polyisocyanurate in its free foaming state, said raw material comprising a trimerization catalyst a polyol 
polyisocyanate and no organic blowing agent, and 

(e) demolding an integrally-molded Interior member from the mold after the completion of tiie 
reaction of the raw material. 

45 

& A method as claimed in claim 7, wherein said reinforcing fiber mat used in step (b) comprises glass- 
fibers averaging 15 through 20 iLim (microns) in average diameter and over 50 mm in average length. 

9. A method as claimed in claim 7. wherein the amount of the polyisocyanate of said polyisocyanurate 
50 material injected In step (d) is 250 to 3,000 on the Isocyanate index. 

10. A method as claimed in claim 7, wherein said trimerization catalyst used in step (d) is one or more 
selected from a carboxylate. a tertiary amine, an inorganic salt, a phosphine and a quaternary 
ammonium salt 

65 

11. A metiiod as claimed in claim 10, wherein said trimerization catalyst is an alkali metal salt of a 
cartToxylic add containing 1 to 18 carijon atoms. 



10 



EP 0 259 810 B1 



" 12. A method as claimed in claim 7, wherein dibutyltin difaurate is used in step (d) as a subsidiary catalyst 

13. A method as claimed in claim 7. wherein said polyot used in step (d) is one or more selected from 
ethylene glycol, diethylene glycol, neopentyl glycol. .1,4-butanedlol. 1.6-hexanedlol, 1 .4-cyclohex- 

5 anedimethanol. glycerol, trimethylolpropane and pentaerythritol. 

14. A method as claimed In claim 13, wherein said polyol is a polyester polyol or a polyether polyol. 
prepared from said polyols. mentior^ in claim 13. 

10 15. A method as claimed In daim 7, wherein said polyisocyanate used in step (d) is on© or more selected 
from an aliphatic polyisocyanate. an alicyciic polyisocyanate and an aromatic polyisocyanate. 

16. A method as claimed in claim 15. wherein said aliphatic polyisocyanate is hexamethylenediisocyanate. 

16 17. A method as claimed in claim 15. wherein said alicyciic polyisocyanate is isophoronediisocyanate. 

18. A method as claimed in claim 15. wherein said aromatic polyisocyanate is one of tolylenedPisocyanate, 
diphenylmethanediisocyanate. naphthylenedilsocyanate and xylylenediisocyanate. 

20 19. A method as claimed in claim 7. wherein said mold is pre-heated to 60 through 80* C in step (a). 

20. A method as claimed in claim 7, wherein said polyol and said polyiscicyanate used in step (d) are 
separately led and are shot Into each other under high pressure at an inlet of said mold so as to be 
injected simultaneously. 

25 

21. A method as claimed in claim 7, wherein said mold is a closed mold and the pressure of said closed 
mold is reduced to 0.33 to 0.46 kg/cm^ 32.4 to 45.1 kPa at the injection of said polyisocyanurale 
material in step (d). 

30 22. A method as claimed in claim 7. wherein an adhesive is applied on said surface layer in step (a). 

23. A method as claimed in claim 7. wherein said mold is composed of a lower mold half and an upper 
mold half and the lower mold half is closed by the upper mold half after the injection of said 
potyisocyanurate material in step (d) so as to complete the reaction of said material in step (e). 

35 

Revendlcatlons 

1. Element int^rieur de vdhlcule comprenant: un substrat contenant un mat de fibres de venre do 
40 renforcement impregne de polylsocyanurate. ledit polyisocyanurat© §tant obtenu par reaction d'un 

polyol et d'un polyisocyanate en presence d'un catalyseur de trim^risation et en Tabsence d'agent 
gonflant organique et 

une couche de surface integralement form^e sur ledit substrat 

caract6ris4 en ce que la densit§ du polylsocyanurate dans ledit substrat est comprise entre 1.22 et 
45 1 .9 fols la density du memo polylsocyanurate dans son itaX moussant libre. 

2. Element int^rieur de v^hicule selon la revendication 1. caracteris§ en ce que ledit mat de fibres de 
renforcement comprend des fibres de ven-e presentant un diam^tre de 15 20 um (microns) en 
moyenne et une longueur moyenne de plus de 50 mm. 

so 

3. Element int§rieur de v^htoule selon la revendk:atlon 1, caracteris6 en ce que la quantite de polyisocya- 
nate utilisie pour obtenir ledit polylsocyanurate se situe entre 250 et 3 000 en indice d*isocyanate. 

4. Element interieur de vehicule seton la revendication 3. caract^ns^ en ce que la quantity de polyisocya- 
55 nate utilisee se situe entre 1 500 et 2 500 en indice d'isocyanate. 

5. Element int§rieur de vehicule selon les revendlcatlons 1. 2 ou 3. caract^nse en ce que ladlte couche de 
surface comprend une couche externe en plastique non expanse et une couche interne en plastique 
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expans§. qui sont fornixes par fusion d'une poudre plastique dans un moule chauff^. 

6. Element int^rieur de v^hicute selon tes revendications 1, 2 ou 3. caract^ris^ en ce que ladite couche de 
surface comprend des couches d*un tissu, d une mousse Plastique et d'une feuille de resine 

5 thermoplastique. 

7. Procede de fabrication d'un element interieur de vehicule. caracterise en ce qu 11 comprend les Stapes 
suivantes: 

(a) pose d*une couche de surface dans une cavitd d'un moule: 
70 (b) superposition d*un mat de fibres de renforcement sur ladite couche de surface; 

(c) compression de ladite couche de surface et dudit mat de fibres de renforcement dans le moule; 

(d) injection de matiere premiere dans la cavit§ du moule pour obtenir un polyisocyanurate . ledit 
polyisocyanurate pr^sentant une density, comprise entre 1,22 et 1,9 fols la density du m§me 
polyisocyanurate dans son etat moussant libre, ladite matifere premiere comprenant un catalyseur de 

fs trimerisation, un polyisocyanate polyd et n*ayant aucun agent gonflant organique, et 

(e) le d^moulage d*un ^i^ment int§rieur int^gralement moule une fois la reaction de la matifere 
premi§re termln^e. 

8. Procede selon la revendication 7, caracterise en ce que ledil mat de fibres de renforcement utiiis^ dans 
20 r^tape (b) comprend des fibres de verre prisentant un diamfetre de 15 ^ 20 um (microns) en moyenne 

et une longueur de plus de 50 mm en moyenne. 

9. Procid^ selon la revendication 7, caract^ris^ en ce que la teneur en polyisocyanate dudit polyisocya- 
nurate inject^ dans I'dtape (d) se situe entre 250 et 3000 en indice d'isocyanate. 

25 

10. Proced^ selon la revendication 7. caract^ris^ en ce que ledrt catalyseur de trimerisation utilise dans 
r^tape (d) peut etre un ou plusieurs catalyseurs selectionn^s parmi un carboxylate, une amine tertiaire. 
un sei inorganique, une phosphine et un sel d*ammonium quaternaire. 

30 11. Proc4d6 selon ta revendication 10, caract§ris6 en ce que ledit catalyseur de trimerisation est un set de 
metal alcalin d*un acide carboxylique contenant 1 It 18 atomes de cart)one. 

12. Procide selon la revendication 7. caracterise en ce que dans i*etape (d) on utilise du dilaurate de 
dibutyietain comme catalyseur secondaire. 

35 

13. Precede selon la revendication 7, caracterise en ce que ledit polyol utilise dans retape (d) peut etre un 
ou plusieurs poiyols selectionnes parmi rethylene glycol, le diethylene glycol, le neopentyl glycol, le 
1.4-butanediol. du 1 ,6-hexanediol. le 1 ,4-cyclohe)(anedimethanol. le glycerol, le trimethylolproprane etie 
pentaerythritol. 

40 

14. Precede selon la revendication 13, caracterise en ce que ledit polyol est un polyol de polyester ou de 
polyether» prepare k partir desdits poiyols, mentionnes dans la revendication 13. 

15. Precede selon la revendication 7. caracterise en ce que ledit polyisocyanate utilise dans retape (d) 
45 peut 6tre un ou plusieurs polyisocyanates seiectionnes pamtl des polylsocyanates allphatlques alicycH- 

ques et aromatiques. 

16. Precede selon la revendication 15. caracterise en ce que ledit polyisocyanate aliphatique est rhexame- 
thyl^nediisocyanate. 

50 

17. Precede selon la revendication 15. caracterise en ce que ledit polyisocyanate aiicyctique est de 
llsophoronedilsocyanate. 

ia' Procede selon la revendication 15, caracterise en ce que ledit polyisocyanate aromatique peut etre le 
55 tolyienediisocyanate. le diphenytmethanediisocyanate, le naphthyl&nediisocyanate et le xylyt§nediiso- 
cyanate. 

ia Precede selon la revendication 7, caracterise en ce que ledit moule est prechaufte de 60 ^ 80* dans 
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retape (a). 

20. Precede selon la revendlcation 7. caracterise en ce que ledit polyol et ledil polylsocyanale utilises dans 
retape (d) sent amenes separ^ment puis charges ensemble sous forte pression par la buse dudit 
moule afin d'etre inject^s simuttanement. 

21. Proc^dd seion la revendication 7. caract6ris6 en ce que ledit moule est un moule ferm6 et en ce que 
Ton reduit la pression dudit moule ferm§ a une pression comprise entre 0,33 et 0.46 kg/cm^ (entre 32,4 
et 45,1 kPa) tors de Tinjection dudit polyisocyanurate dans Tetape (d). 

22. Proc6d6 selon la revendlcation 7. caract^ris^ en ce que ron applique un adhesif sur ladite couche de 
surface dans Tetape (a). 

23. Proced§ selon la revendication 7, caract6ris6 en ce que ledit moule se compose d'une molti6 de moule 
inferieure et d^une moitid de moule sup^rieure et en ce que la moiti§ de moule inf§rieure est femnee 
par la moitie de moule superieure apres IMnjection dudit mat^riau polyisocyanurate dans Tetape (d) afin 
de completer la reaction dudit matirtau dans Titape (e). 



AnsprUche 

1. Innenfahrzeugglied mit einem Substrat. das eine mit Polyisocyanurat durchdnjngene Verstarkungs- 
Fasennatte enthalt, wobei das Polyisocyanurat durch Reaktion von Polyol und Polyisocyanat bei 
Anwesenheit eines Trimerislerungs-Katalysators und ohne ein organisches Blasmlttel erhalten wurde; 
und mit einer integral an diesem Substrat angeformten Oberflachenschicht, wobei die Dichte des 
Polyisocyanurats in diesem Substrat 1,22 bis 1,9 mal so gro0 wie die Dichte desselben Polyisocyanu- 
rats in seinem ungebundenen aufgeschSumten Zustand ist 

2. Innenfahrzeugglied nach Anspruch 1. bei dem diese Verstarkungs-Fasermatte Glasfasem aufweist, die 
im Durchschnitt einen mittleren Durchmesser von 15 bis 20 urn und eine mittlere Lange von Ober 50 
mm aufweisen. 

3. Innenfahrzeugglied nach Anspmch 1, bei dem der Anteil des zum Darstellen des Polyisocyanurats 
verwendeten Polytsocyanats 250 bis 3000 gemM dem tsocyanat-lndex betrSgt. 

4. Innenfahrzeugglied nach Anspruch 3. bei dem der Anteil des venwendeten Polyisocyanals 1500 bis 
2500 gemSfi dem Isocyanat-lndex betragt. 

5. Innenfahrzeugglied nach einem der Anspruche 1. 2 oder 3, bei dem die Oberflachenschicht nicht- 
aufgeschSumtes Kunststoffmaterial als AuBenschicht und aufgesch§umtes Kunststoffmalerial als Innen- 
schlcht enthSlt. die durch Schmelzen voa Kunststoffpulver In einer erhitzten Fbnm gebiktet werden. 

6- Innenfahrzeugglied nach einem der AnsprUche 1. 2 oder 3. bei dem die Oberflachenschicht Schlchten 
aus einem Textilmaterial, einem elastlschen Schaum und einem Ihermoplastischen Kunstharzblatt 
enthStt. 

7. Verfahren zur Herstellung eines Innenfahrzeugglleds, das die Verfahrenschritte aufweist 

(a) Bnlegen einer Oberflachenschicht In die Ausnehmung einer Fbnn; 

(b) Auflegen einer Verstaricungs-Fasenmatte auf dIese Oberflachenschicht: 

(c) Zusammenpressen dieser Oberflachenschicht und dieser Verstarkungs-Fasermatte in der Form; 

(d) Einbringen von Rohmaterial zur Darstellung eines Polyisocyanurats in die Ausnehmung der 
Form, wobei dieses Polyisocyanurat eine Dichte aufweist. die 122 bis 1.9 mal so groB wie die 
Dichte desselben Polyisocyanurats In seinem ungebundenen. aufgeschSumten Zustand Ist und 
wobei dieses Rohmaterial einen Trimerisierungs-Kalatysator, ein Polyol, ein Polyisocyanat und kein 
organisches Blasmittel aufweist und 

(e) Entfonnen eines integral gefomiten Innenglieds aus der Form nach AbschluB der Reaktion des 
Rohmaterlals. 
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a Verfahren nach Anspruch 7, bet dem die im Verfahrenschntt (b) verwendete Verstaikungs-Fasermatte 
Gtasfasern aufwetsU die im Durchschnitt etnen mittleren Durchmesser von 15 bis 20 um und eine 
mittlere LSnge von Qber 50 mm aufweisen. 

5 9. Verfahren nach Anspruch 7, bei dem der Anteil des Polyisocyanats des im Verfahrenschntt (d) 
eingebrachten Polyisocyanurat-Materials 250 bis 3000 gemaB dem Isocyanat-lndex betragt 

10. Verfahren nach Anspruch 7. bei dem der tm Verfahrenschntt (d) venwendete Trimerisienjngs-Katalysa- 
tor aus einem Oder mehreren Stoffen besteht, die aus einem Carboxylat, einem tertiaren Amin, einem 

TO anorganischen Salz* einem Phosphin und einem quartSren Ammonfumsalz ausgewahH sind. 

11. Ver^ren nach Ansprw^h 10. bei dem der Trim^risierungs-Katalysator ein Alkalimetallsalz einer 
KarbonsSure ist die 1 bis 18 Kbhlenstoffatome enthSIt 

75 12. Verfahren nach Anspruch 7. bei dem Dibutylzinn-dilaurat im Verfahrenschritt (d) als Hilfslcatalysator 
verwendet wird. 

ia Verfahren nach Anspruch 7. bei dem das im Verfahrenschritt (d) verwendete Potyol aus einem Oder 
mehreren Stoffen besteht. die aus Athytenglykot, DiSthylenglykol , Neopentylglykol. 1 .4-Butandiol, 1.8- * 
20 Hexandiol, 1 .4*Cycloh6xanolmethylol, Glycerol. Trimethylolpropan und Pentaeryttuit ausgew§htt sind. 

14. Verfahren nach Anspruch 13, bei dem das Polyot ein Polyester-Polyol oder ein PolySther-Polyol Ist, das 
aus den im Anspruch 13 aufgefOhrten Polyolen dargestellt ist 

25 15. Verfahren nach Anspruch 7, bei dem das Im Verfahrenschritt (d) verwendete Polyisocyanat aus einem 
Oder mehreren Stoffen besteht. die aus einem aliphatischen Polyisocyanat, einem alizykllschen Polyiso- 
cyanat und einem aromatlschen Polyisocyanat ausgewahit sind. 

16. Verfahren nach AnspnK^h 15. bei dem das aliphatische Polyisocyanat aus Hexamethylendilsocyanat 

30 besteht. 

17. Verfahren nach Anspruch 15. bei dem das alizyklische Polyisocyanat aus Isophorondiisocyanat besteht 

18. Verfahren nach Anspruch 15, bei dem das aromatische Polyisocyanat aus Toluylendiisocyanat Diphe- 
35 nylmethandiisocyanat, Naphtalindtisocyanat oder Xylylendiisocyanat besteht 

19. Verfahren nach Anspruch 7. bei dem die Form im Verfahrenschritt (a) auf 60 bis 80* C vorgeheizt wird. 

20. Verfahren nach Anspruch 7, bei dem das Im Verfahrenschritt (b) verwendete Polyol und Polyisocyanat 
40 getrennt gelassen vyerden und unter hohem Oruck an einem Enla0 der Form Ineinander geschossen 

werden. wobei sie simuttan eingebracht werden. 

21. Verfahren nach Anspruch 7. bei dem die Form als geschlossene Form ausgebildet ist und der Dnjck 
dieser geschlossenen Form be! der Gnbringung des Polylsocyanurat-Materials im Verfahrenschritt (d) 

45 auf 0.33 bis 0.46 Kg/cm^ (32.4 bis 45,1 kPa) reduzlert wird. 

22. Verfahren nach Anspruch 7. bei dem ein Klebstoff auf die OberflSchenschicht im Verfahrenschritt (a) 
au^et)racht wird. 

50 23. Verfahren nach Anspruch 7, bei dem die Form aus einer unteren Formhalfte und efner oberen 
Fonnhglfte zusammengesetzt und die untere FormhStfte mittels der oberen FormhSlfte nach der 
Bnbringung des Polylsocyanurat-Materials im Verfahrenschritt (d) geschlossen wird, um <£e Reaktton 
dieses Materials im Verfiahrenschritt (e) abzuschlleBen. 

55 
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Fig. 1 
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Fig. 3 
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Fig* 5 




17 



EP 0 338 264 



10/5/7 
Derwent WPI 

(c) 2005 Thomson Derwent. All rights reserved. 
008045637 

WPI Acc No: 1989-310749/198943 
XRAM Acc No: C89-137498 

Plastics-covered wood materials - produced with wide variety 

of resins etc. by applying thermoplastics to material which adheres to 

wood and bonding to wood 

Patent Assignee: BEHR GMBH & CO KG ERWIN (BEHR-N) 
Inventor: BEST B; MENKE K; WIESERT P; WOLLMANN K 
Number of Countries: 006 Number of Patents: 007 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

EP 338264 A 19891025 EP 89104990 A 19890321 198943 B 

DE 3813025 A 19891109 198946 

JP 1316239 A 19891221 JP 8999918 A 19890419 199006 
DE 3813025 C 19900412 199015 

US 5019199 A 19910528 US 89336326 A 19890411 199124 
EP 338264 Bl 19931208 EP 89104990 A 19890321 199349 
DE 58906334 G 19940120 DE 506334 A 19890321 199404 
EP 89104990 A 19890321 

Priority Applications (No Type Date): DE 3813025 A 19880419 

Cited Patents: A3... 9128; DE 1933286; DE 2422978; DE 2505979; FR 596783- GB 

796131; NL 264672; No-SR.Pub; CH 356381 

Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 338264 A G 4 

Designated States (Regional) : DE FR GB IT 

EP 338264 Bl G 4 B29C-067/18 

Designated States (Regional) : DE FR GB IT 

DE 58906334 G B29C-067/18 Based on patent EP 338264 

Abstract (Basic) : EP 338264 A 

Resin-bonded material is produced by applying a priming layer to 
the material to adhere to it, using a large specific area and using a 
layer to which the final resin can be bonded by injection moulding. 
When bonding wood materials thermoplastic polymer is applied first to 
the priming coat and the combination is bonded to the wood material 
ADVANTAGE - Method bonds the resin to the wood material 
permanently and eliminates shrinkage problems (which have arisen 
hitherto) . 
Dwg.0/0 

Title Terms: PLASTICS; COVER; WOOD; MATERIAL; PRODUCE; WIDE; VARIETY; RESIN 
; APPLY; THERMOPLASTICS; MATERIAL; ADHERE; WOOD; BOND; WOOD 
Derwent Class: A32 

International Patent Class (Main) : B29C-067/18 

International Patent Class (Additional): B29C-045/14; B29C-063/00- 
B29C-065/00; B29C-069/00; B29C-105/20 
File Segment: CPI 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



